Background: This study examined the effectiveness of seven different interventions designed to increase the proportion of general practitioners (GPs) accepting an offer of free access to an online evidence-based resource.
Background
Access to high quality evidence-based resources is a necessary first step if doctors are to change clinical practices in line with best available evidence [1] [2] [3] . The rapid speed of scientific research brings daily breakthroughs. An extensive review of health and medical journal articles published in Medline between 1978 and 2001 revealed that by 2001 the average number of articles published per year was 442,756 [4] . Clinicians not only lack the time to locate and review such extensive numbers of journal articles, but many also lack skills necessary for locating them [5, 6] . Even when relevant literature is located, clinical research does not always easily translate into practical advice for clinicians [7] . Given the volume of research produced and the skills required to locate and interpret relevant current evidence, it is apparent that research knowledge needs to be synthesised into a practical and accessible format for clinicians. Over recent years, electronic methods have increasingly been used to provide this kind of information to clinicians, and a number of countries have invested in national licenses for various clinical resources.
One resource that claims to assist clinicians in overcoming the barriers to finding and reviewing best evidence is BMJ Clinical Evidence. This is available online and provides summaries about the prevention and treatment of selected clinical conditions commonly seen in primary and hospital care settings. These summaries of conditions are produced using comprehensive reviews and evaluations of the literature [8] .
In Australia, the National Institute of Clinical Studies (NICS), now an institute of the National Health and Medical Research Council (NHMRC), was established to improve health care by getting the best available evidence from health and medical research into everyday practice. As part of its brief to make evidence more accessible to clinicians, the institute undertook a study, funded by the Australian government, to examine the acceptance by Australian general practitioners (GPs) of an offer of free access to the online version of BMJ Clinical Evidence and its subsequent use. A number of general practice leaders and organisations had strongly advocated that this resource should be freely available to GPs. The cost of a single user 12-month subscription is approximately $300AUD. Participants in the study were offered free access to the resource for two years.
Not all doctors offered access to an evidence-based resource will be interested in accepting or using the resource. We wanted to investigate whether any particular strategy would encourage doctors to accept this offer of free access. The objectives of this study were to:
1. Examine the effectiveness of different strategies designed to encourage GPs to accept an offer of free access to an online evidence-based resource.
2. Compare the characteristics of those who accepted the offer and those who did not.
Methods

Participants
Participants were randomly selected by Medicare Australia, the Australian government agency responsible for processing claims and reimbursements to the public for visits made to GPs. At the time the study was undertaken, there were 22,996 doctors listed by Medicare Australia as providing general practice services. Of these, 18,262 doctors were deemed eligible for participation in the study on the basis that they were classified by Medicare as being in active practice (having the primary speciality of general practice and making at least $1000 of Medicare claims in the preceding quarter). The socio-demographic characteristics of these GPs are shown in Table 1 . From this group, a random sample of 14,000 GPs was selected and randomly allocated using computer-generated randomisation to one of seven groups, stratified by age group, gender, and location, as determined by the Accessibility/ Remoteness Index of Australia (ARIA) [9] .
Procedure
Medicare Australia forwarded an invitation letter from NICS to the selected GPs offering two years free access to the online version of BMJ Clinical Evidence. Using Medicare for this process ensured complete coverage of the GP population as it possesses the most accurate, current, and reliable contact information on Australian GPs due to its role in processing claims and payments to GPs.
The letter stated Medicare Australia would provide NICS with de-identified grouped data on the characteristics of those GPs who accepted the offer and of those who rejected or didn't respond to the offer. Groups two to seven received letters which indicated that if GPs accepted they would be asked to complete an initial online survey and a subsequent 12-month follow-up survey; and to consent to NICS receiving information about their use of the online evidence-based resource from the publishers. They were assured that individual practitioners would not be identified in any reports or publications arising from the study. The requirement for completion of the online questionnaires and agreement to usage monitoring were for a companion study of perceptions and usage of the online resource.
All seven groups were given four weeks to return the consent form, via a reply paid envelope or fax. GPs in group one who returned their consent form within four weeks were eligible for inclusion in the study. GPs in groups two to seven who returned their agreement form within four weeks and completed the online survey by the specified date were eligible to participate in the study. Nonresponders did not receive reminders during this fourweek period.
Once the acceptance form was returned, GPs received a confirmation email specifying a date they would receive their account details to log onto the online evidencebased resource. Confirmation emails sent to groups two to seven contained additional instructions on how to complete the online survey. Personalised reminder emails were sent to GPs who had not completed the questionnaire. All GPs eligible to participate were emailed their account details to the online evidence-based resource with instructions on how to access the site.
Interventions
Each intervention was specifically designed, based on current literature, to encourage GPs to accept the offer and participate in the study. The interventions were also designed to be practical and cost effective options that could be replicated by other researchers interested in undertaking studies with health practitioners.
Group one: No experimental demands
This group was offered two years of free online access to the evidence-based resource, and was only required to return the consent form to be eligible. They were not required to consent to their individual usage data of the resource being released for analysis. This groupallows the uptake rate, without any associated experimental requests, to be examined.
Group two: Standard invitation
This group was offered two years of online free access, provided they completed an online questionnaire, agreed to complete a 12-month survey, and allow data about their usage of the resource to be provided to the researchers. Comparisons between group one and two provided an opportunity to evaluate the effect that study demands had on response rate.
Group three: Tutorial
Although the integration of computers into general practice has increased considerably over the last decade, barri- Some data missing for gender and ARIA classification. Percentages may not add to 100 due to rounding. ers to their use still exist, with many GPs still lacking confidence, skills, training, and technical support [10] [11] [12] .
In an effort to reduce technical barriers, group three was offered access to a short, downloadable tutorial specifically developed by NICS to demonstrate how to access and search the site of the evidence-based resource. The NICS' online tutorial consists of an interactive flash movie and requires Adobe flash player 8. Tutorial topics include instructions on how to login, search for keywords, search for frequently searched conditions, print, use help option, contact the publishers, access resources, update details, and log out.
Group four: Opinion leaders
Literature is mixed as to whether using opinion leaders to endorse evidence-based decision aids can improve uptake [13] [14] [15] . Group four received a pamphlet containing supportive statements regarding the benefits of the online evidence-based resource from leaders of various Australian general practice and medical organisations. A variety of well known opinion leaders were used in an attempt to overcome difficulties in clearly identifying individuals and organisations that might be perceived as influential by a majority of the selected GPs. Statements made included:
'As a rural or remote medical practitioner you often have to manage complex conditions without nearby specialist support. Clinical Evidence provides some of the very best evidence-based support for you in an electronic format.'
'Clinical Evidence is a trusted source of summarised evidence-based clinical information that is presented in an easy to read format. It provides clinicians with answers to many of the important questions which arise during our consultations.'
'As a GP and educator, I face questions every day. Patients and learners have questions. I have questions. I see Clinical Evidence as a great resource to improve the quality of the answers we find.'
Group five: Acquisition of professional development points
To maintain access to certain Medicare payments, every triennium GPs must earn 130 Royal Australian College of General Practitioners (RACGP) professional development points (undertaking a minimum of two Category one activities) or 100 Australian College of Rural and Remote Medicine (ACRRM) professional development points. GPs can gain these points through a range of activities, with the category one activities generally being more time intensive and therefore worth more points. Consequently, offering professional development points to GPs for their participation in an activity might increase GP involvement. Group five was offered eligibility to earn 30 Category one points through the RACGP or 20 points through the ACRRM. To receive these points, GPs were required to develop learning objectives, regularly use the online resource for a 12-month period, and then complete a survey about the extent to which they met their learning objectives. Doctors in this group offered the opportunity to gain CPD points did not have to take up this offer in order to get the resource.
Group six: Eligibility for a prize
Various types of monetary incentives are widely used by pharmaceutical companies to recruit GPs to studies; such incentives may also increase the uptake of education material and improve response rates in mailed questionnaires [16] [17] [18] [19] . Members of the sixth group were informed that doctors who agreed to participate would be eligible for a prize of $500 towards registration for a medical conference of their choice.
Group seven: Combination intervention
Some studies have shown that multifaceted interventions are more effective than single interventions when encouraging clinicians to use evidence [20, 21] . Group seven received a combination of interventions comprising of the opinion leaders' pamphlet, access to the online tutorial and eligibility to earn professional development points through participating in the study.
Access to the online evidence-based resource was not dependent upon GP's use of incentives offered. For example, GPs offered access to an online tutorial did not have to use it in order to gain free access to the online evidencebased resource.
Statistical methods
Data on response status by intervention group and by age, gender, country of graduation, years since graduation, and Accessibility/Remoteness Index of Australia (ARIA) were provided by Medicare in table format (to protect GP's privacy).
Baseline characteristics (age group, gender, country of graduation, years since graduation, and ARIA) of all doctors selected for inclusion in the study were compared between intervention groups. To investigate factors associated with acceptance of the offer, response rates were compared between intervention groups, and between levels of socio-demographic variables. Because of small numbers in some cells and/or the large number of categories, where appropriate, some categories of age, years since graduation, and ARIA were combined. To determine whether any differences in characteristics associated with uptake translated into differences in characteristics of responders, we compared factors between groups for those GPs who responded. All comparisons were undertaken using the chi-square test (as all variables were categorical).
It was anticipated that 10% to 50% of GPs would take up the offer of free access to an online evidence-based resource. A sample of 2,000 per group (14,000 in total) would allow a detectable difference in response rates between groups, and in characteristics between responders versus non-responders of 3% to 7%, depending on response rates (assuming 80% power and 5% significance level).
Ethical approval
Ethics approval was given by the Royal Australian Collage of General Practitioner's National Research and Evaluation Ethics Committee.
Results
Age, gender, country of graduation, years since graduation and area of residence were similar among the seven intervention groups. Of the 14,000 letters mailed, Medicare reported that 71 letters were return to sender (0.5%). There were 2,105 (15%) signed acceptance forms returned. Of the 1,570 GPs assigned to groups two to seven who accepted, 1,228 went on to complete the online questionnaire, which when combined with the 535 GPs assigned to group one who accepted, gives a final acceptance rate of 12.5% (n = 1763). There was a statistically significant difference in acceptance among the groups, with acceptance highest in group one (no experimental demands) (27%), and lowest in group five (offer of professional development points) (8.0%) and group seven (combined interventions) (8.5%). Acceptance rates were similar for groups two to seven ranging from 8.0% to 12% (Figure 1 ).
Given the large sample size, there was adequate power to detect small differences in socio-demographic characteristics between responders and non-responders. Relative to non-responders, responders were more likely to be younger, male, to have graduated in Australia, UK, or Ireland, to have graduated more recently and practice in a highly accessible geographic location. For those GPs who responded, there were no statistically significant differences in age, gender, country of graduation, or ARIA classification among the groups, while time since graduation varied among the intervention groups (data not shown).
Discussion
In this study, acceptance of a free online information resource (that would usually require payment for access and that had been identified by a number of GP groups as potentially useful and valuable) was significantly lower among groups asked to complete online questionnaires and consent to usage data being monitored compared to the group with no experimental demands.
All groups offered the resource needed to make some effort to respond --they were required to complete and return an acceptance form by mail or fax so that they could be registered to log on to the resource. Twenty-seven percent of the doctors in group one, who received a letter offering the resource without the need for participation in the companion study, accepted. In contrast, on average only 10% of doctors offered free access in return for participation in the companion study accepted this offer. The additional demands placed on doctors in groups two to seven relating to the companion research into perceptions of usage of the resource, completion of the online questionnaire, and monitoring of usage appears to have been a significant disincentive to acceptance of the resource.
Low cost strategies designed to provide additional incentives to participate in the companion study (such as endorsement by opinion leaders) or reduce barriers to acceptance (such as offer of an online tutorial in use of the resource) were no more effective than a standard letter of offer.
The differences in characteristics of doctors responding to the offer and those not responding may reflect more the attractiveness of the offer of an online resource than willingness to participate in the research. We hypothesised that doctors in rural areas of Australia would be less likely to accept the offer due to limited broadband access, however research indicates rural GPs are more likely to access the internet despite having poorer access [22] . Younger doctors are more likely to be interested in an online resource than those who are older [23, 24] . This is a very large population study investigating the effectiveness of different strategies designed to encourage GPs to accept an offer of free access to an online evidencebased resource and to participate in a study of its use and value. The study provided 14,000 GPs with the opportunity to access an online evidence-based resource at no financial cost to them. The strategies used in an attempt to encourage participation were low cost and could be used by researchers or other organisations interested in recruiting GPs to studies or encouraging GP uptake of a variety of resources. The collaboration with Medicare Australia provided information that would otherwise be unobtainable on non-responders to the letter of offer.
There were some limitations to this study. Doctors were only approached by letter which, because of privacy concerns, was not sent directly from researchers but forwarded by Medicare Australia, the government agency responsible for processing claims for GP reimbursement.
This method of approach may have influenced acceptance of the offer, with some doctors possibly perceiving there to be a risk of data being shared with the same organisations responsible for processing GP reimbursements.
Non-participation may be attributable to factors other than aversion to online evidence-based resources, such as not liking the particular resource on offer or due to the additional burden of participation. Doctors may also have failed to respond to the offer for a number of other reasons, including lack of willingness to respond to unsolicited mail, because of a general dislike of unsolicited mail, or because the resource was unattractive to them. These factors may also have had different impact in different socio-demographic groups, given the differences we noted between responders and non responders.
There would have been some contamination of the sample, with some doctors within the same practice receiving different letters of offer. The offer of acquisition of professional development points for participation in the study (groups five and seven) was made halfway through the 2005 to 2007 triennium when many GPs may have already acquired the compulsory number of points. Because doctors in group one were not required either to complete online surveys or to agree to their usage of the resource being monitored, we do not know whether there
Flow of participants through the study Figure 1 Flow of participants through the study. Note: initial numbers in groups may not total to 2,000 each as there were 71 return to senders recorded by Medicare. would be a difference in doctors' willingness to participate if only one of these requirements was in place.
The study provides baseline data on what level of acceptance can be expected when offering GPs a free resource in return for participation in a companion study that requires them to respond to an online questionnaire and to agree to information about non obtrusive monitoring of their behaviour. Additional low-cost incentives, including offer of continuing education points, opinion leader endorsement, offer of an online tutorial or offer of entry into a lottery for money to be used on conference attendance made no difference to acceptance of the offer.
Conclusion
While this study was based on an Australian GP population, the findings have general implications for researchers, medical educators, and policymakers. Funding of universal access to free online resources may not be costeffective if calculations of cost are based on total population eligible to use the resource rather than the much smaller number likely to be interested.
It is of critical importance to find ways of increasing the probability that GPs will access information regarding best evidence practice. Unless GPs access best evidence resources, there is little chance that they will read them and potentially change their clinical practice. Getting them to agree to access is a first necessary step.
To understand how to improve practice, we need to be able to engage health professionals in research about changing behaviour [25] . Despite the offer of a free resource worth about $600 (for two years access) only 10% of doctors were willing to accept the resource when required to participate in a companion study of their use of the resource and its perceived value to them. GPs are often asked to recruit their patients to studies but are less frequently asked to participate in studies of their own behaviour. Patients who participated in research are motivated by a variety of factors, from altruism --the belief that others may benefit from the knowledge gained--to hope that participation in research will improve the care they receive and favourably influence their outcome [26] . If we are to improve care and encourage evidence-based practice, we need to find equally effective ways of motivating doctors and other health professionals to take part in research that can inform our implementation efforts.
